Catalysts for the polymerisation of dienes with the use of compounds of neodymium 2-ethylhexylphosphoric acid have been known for several decades. Work at the Institute along these lines began in the 1970s, and VNIISK has the copyright for this period [1, 2]. The possibility of using such compounds as initiators of the polymerisation of dienes was shown, and it was established that, in the optimum variant, the catalyst contains a smaller amount of organoaluminium compounds than similar systems based on carboxylic acid salts. Alkyl phosphate derivatives at that time were used in solid form, as their hydrocarbon solutions comprised highly viscous, difficultto-proportion liquids.
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A new stage in the application of rare-earth-element 2-alkyl phosphates for the polymerisation of dienes began after the development of simple, easy-to-use methods for their production in the form of mobile hydrocarbon solutions. Optimisation of these processes was carried out almost simultaneously at the Institute, at the OOO "Tol'yattikauch" Scientific and Technical Centre of [3] , and by the company Rhodia. The single-stage method developed at NIISK for the production of rare-earthelement 2-alkyl phosphates consists in direct interaction in a hydrocarbon solvent of rare-earth element oxide with 2-ethylhexylphosphoric acid in the presence of a catalyst and compounds ensuring a reduction in the dynamic viscosity of the solution [4, 5] . Polyhydric alcohols are extremely effective as such compounds.
A solution of neodymium 2-ethylhexyl phosphate in hexane, synthesised by the method developed at the Institute, has higher mobility than the similar Rhodia product (Figures 1a and b) .
Apart from the neodymium component, the catalyst contains triisobutylaluminium (TIBA), a chlorine-containing organoaluminium compound, e.g. diisobutylaluminium chloride (DIBAC), and a diene hydrocarbon (butadiene, isoprene, piperylene). The catalyst is prepared in an argon atmosphere by successive mixing of the above components at room temperature. In the optimum variant the catalyst is completely homogeneous. Polymerisation is carried out in preheated, dry-argon-filled ampoules. The isoprene and catalyst concentrations in the reaction medium in terms of neodymium amount to 1.5 and 1.5 x 10 -4 mol/L respectively. The polymerisation temperature is 50°C. The molecular weight distribution (MWD) parameters of polyisoprene are determined by gel permeation chromatography on a Waters-200 gel chromatograph calibrated to standard polystyrene specimens; the solvent is toluene.
The rate of achievement of the maximum activity ("maturing") of a catalyst containing neodymium 2-ethylhexyl phosphate differs favourably from the "maturing" rate of other catalytic systems based on neodymium. Only 2 h after the introduction of the last component, the activity of the catalyst becomes maximum and then does not change (Figure 2) , whereas a catalyst based on a neodymium chloride alcohol solvate that is used in industry reaches maximum activity only after 15-20 h of "maturing". However, it must be pointed out that, in the process of isoprene polymerisation, a 2-alkyl phosphate catalyst is slightly less effective than a chloride catalyst ( Table 1) . Table 1 also gives data characterising polymers obtained in the presence of these systems: the polyisoprenes have similar coefficients of polydispersity (K = M w /M n ) and microstructure. The microstructure is assessed from the content of 3,4-units, as neodymium cis-1,4-polyisoprenes do not contain other types of inhomogeneity [6] . Figure 3 depicts kinetic curves of the polymerisation of isoprene with 2-alkyl phosphate catalysts containing different dienes, other conditions being equal, and Table 2 gives certain kinetic parameters of these reactions. 
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The polymerisation rates of isoprene with catalysts containing butadiene or isoprene are similar. The growth rate constant of macromolecules increases slightly when isoprene is used in the composition of the catalyst instead of butadiene. However, the proportion of active centres is 1.5-fold lower in this case.
The high polymerisation rate of isoprene in the presence of a catalyst with piperylene is due to the formation of a larger number of active centres -20-22% of the neodymium introduced into the system. At the same time, when the stereospecificities of catalysts with different dienes are compared, a steady trend in favour of butadiene can be traced (Figure 4) . Furthermore, the nature of the diene in the composition of the catalyst affects the molecular characteristics of the polymer: in the presence of butadiene, polyisoprene with smaller molecular weights is formed ( Table 3 ).
The molecular weight of polyisoprene is controlled by introducing diisobutylaluminium hydride (DIBAH) into the monomer solution ( Figures 5 and 6 ). With increase in controller dosage, the MWD of the polymers broadens slightly.
The physicomechanical properties of unfilled vulcanisates of trial polyisoprene produced in the presence of a catalyst based on neodymium 2-alkylphosphate (SKI-ND) and of industrial polyisoprenes are identical (Table 4) . However, filled vulcanisates of rubber of the first type (in the ISO formulation) are characterised by a higher resistance to repeated elongation. Thus, the system investigated based on neodymium 2-alkyl phosphate is an effective catalyst for isoprene polymerisation. The nature of the diene in the catalyst has an appreciable influence on the molecular characteristics of the polymer. The reasons for certain behaviour patterns found at the present stage of investigations are not entirely clear and require further study. a See Table 1 
